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A B S T R A C T

Background

Antipsychotic medication is regularly prescribed in care homes to control ’behavioural and psychological symptoms of dementia’ despite

moderate efficacy, significant adverse effects, and available non-pharmacological alternatives.

Objectives

To evaluate the effectiveness of psychosocial interventions to reduce antipsychotic medication in care home residents.

Search methods

The Cochrane Dementia and Cognitive Improvement Group’s Specialized Register, MEDLINE, EMBASE, CINAHL, PsycINFO,

LILACS, a number of trial registers and grey literature sources were searched on 19th December 2011.

Selection criteria

Individual or cluster-randomised controlled trials comparing a psychosocial intervention aimed at reducing antipsychotic medication

with usual care in care home residents or comparing two different approaches.

Data collection and analysis

Two review authors independently assessed the retrieved articles for relevance and methodological quality and extracted data. Critical

appraisal of studies addressed risk of bias through selection bias, performance bias, attrition bias, and detection bias, as well as criteria

related to cluster design. Authors of relevant studies were contacted for additional information.

Owing to clinical heterogeneity of interventions, statistical heterogeneity was not assessed and no meta-analysis performed. Study

results are presented in a narrative form.

Main results

Four cluster-randomised controlled studies met the inclusion criteria. All of them investigated complex interventions comprising

educational approaches. Three studies offered education and training for nursing staff, one study offered multidisciplinary team

meetings as main component of the intervention. There was one high-quality study, but overall the methodological quality of studies

was moderate.
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The studies revealed consistent results for the primary end point. All studies documented a decrease of the proportion of residents with

antipsychotic drug use or a reduction in days with antipsychotic use per 100 days per resident, respectively. In summary, the reviewed

evidence on psychosocial interventions targeting professionals is consistent with a reduction of antipsychotic medication prescription

in care home residents. However, owing to heterogeneous approaches, summary effect sizes cannot be determined.

Authors’ conclusions

There is evidence to support the effectiveness of psychosocial interventions for reducing antipsychotic medication in care home residents.

However, the review was based on a small number of heterogeneous studies with important methodological shortcomings. The most

recent and methodologically most rigorous study showed the most pronounced effect.

P L A I N L A N G U A G E S U M M A R Y

Psychosocial interventions for reducing antipsychotic medication in care home residents

In care homes, antipsychotic medication is commonly prescribed to control so called ’behavioural and psychological symptoms of

dementia’ such as agitation, aggression, or restlessness. However, it is questionable whether antipsychotic medication is effective and

safe. Adverse effects, such as sedation, falls, and cardiovascular symptoms, are frequent. Therefore, antipsychotic medication should

be avoided if possible. This review investigates whether psychosocial interventions aimed at reducing antipsychotic medication in care

homes are effective. By psychosocial interventions, we mean programmes that consist of different non-pharmacological components

including talking to the staff, residents, or both. We identified four randomised controlled trials for inclusion in the review. All studies

examined, among other components, education targeted at nursing staff in care homes. The methodological quality of three studies

was limited, one study showed high quality. In all studies the interventions led to a reduction of antipsychotic medication use, but the

overall magnitude of the effect remains unclear.

B A C K G R O U N D

Description of the condition

Dementia is common in care home residents. Prevalence rates of

over 60% have been reported from different countries (Matthews

2002; Seitz 2010). In addition to cognitive impairment, people

with dementia often show neuropsychiatric symptoms or so called

’behavioural and psychological symptoms of dementia’ (BPSD),

for example, agitation, aggression, restlessness, wandering, repeti-

tive vocalisations, and shouting (Howard 2001; Zuidema 2007).

This frequently results in distress to patients and carers (Black

2004). A number of pharmacological interventions are available

for the treatment of BPSD, including different classes of psy-

chotropic drugs as for example antipsychotic medication (Sink

2005). Despite the weak and ambiguous evidence concerning the

effectiveness of psychotropic drugs, these are regularly prescribed

for the treatment of BPSD. Practice guidelines on agitation in de-

mentia recommend psychosocial options as first-line approaches

for the treatment of BPSD and that psychotropic drugs should

be stopped after symptoms disappear (DEGAM 2008; Howard

2001). The reality is different: psychotropic drugs are regularly

prescribed in care homes as first-line treatment (Ruths 2008).

In particular, antipsychotic medication is often used to control

BPSD (Richter 2011; Schneider 2006), with studies reporting pre-

scription rates between 21% and 46% (Mann 2009; Molter-Bock

2006; Richter 2011; Rochon 2007). One meta-analysis indicated

that atypical antipsychotic drugs are the only effective psychotropic

drugs for treatment of BPSD (Ballard 2006; Sink 2005), but with

only moderate efficacy and important adverse effects such as seda-

tion, falls, and extrapyramidal, cardiovascular, and anticholinergic

symptoms (Hartikainen 2007; Kolanowski 2006; Rochon 2005;

Sink 2005). In addition, some studies have indicated an increased

mortality risk for both atypical and typical antipsychotic medica-

tion (Ballard 2008; Douglas 2008; Gill 2007). Prescription rates of

antipsychotic medication have been reported to be influenced by a

number of factors such as organisational factors, staff training, and

patient characteristics (Richter 2011; Hughes 2000). Considering

the current evidence, it is questionable whether prescription of

antipsychotic medications can be justified for controlling BPSD.

The limited effectiveness and the potential harm of antipsychotic

medication in people with dementia highlights the need to seek
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less harmful alternatives (Ballard 2009; Banerjee 2009; Schneider

2006). Prescription rates do not frequently seem to be based on

rational clinical reasoning or work conditions. For example, an

analysis of three large prevalence studies in Germany and Aus-

tria (Richter 2011) did not find an impact of nurse staffing levels

or proportion of trained nurses on prescription rates. Also, asso-

ciations between organisational characteristics and antipsychotic

medication rates were not consistently shown. Thus, rather than

the clinical situation, the organisational “culture” seems to deter-

mine prescription rates. Therefore, interventions aiming to de-

crease antipsychotic medication should establish pre-requisites to

build a different culture.

Description of the intervention

One possible alternative to the use of antipsychotic medication

is the implementation of psychosocial interventions. These inter-

ventions are not easy to classify (see Types of interventions). One

possibility is to categorise interventions according to the target

groups, that is:

1. interventions directly targeting residents: these could

include psycho-educative interventions or behavioural therapy

aimed at modification of affect and behaviour of residents.

Common goals of these interventions are to enable residents to

achieve insight into their disease, to replace inadequate coping

with adequate coping, and to reduce emotional distress

(Kasl-Godley 2000; Solomon 1992). Further aims are to

challenge residents’ negative cognitions in order to reduce

distortions and to enable them to generate more adaptive ways of

viewing specific situations and events or to enhance residents’

sense of control (Teri 1991);

2. interventions targeting nursing and other healthcare staff:

these interventions may aim to strengthen staff members’

expertise in dealing with people with BPSD. Also, interventions

could aim to reduce staff distress or resolve management

difficulties, or both, by identifying the underlying unsatisfied

need or cause, the antecedents or consequences of residents’

challenging behaviour (Moniz-Cook 2012). In this context,

interventions to reduce antipsychotic medication in care home

residents intend to improve management of BPSD and in

parallel to minimise or abolish the use of antipsychotic

medication. As a starting point interventions often try to increase

staff awareness of the limited effectiveness and possible adverse

effects of antipsychotic medication;

3. interventions targeting both groups: these interventions

may contain elements from both the above groups with different

emphases. Here, interventions may also support the shift from a

more biomedical model of acute care, focusing on physical

conditions and activities of daily living to more person-centred

care targeting residents’ psychosocial and emotional needs.

Why it is important to do this review

The best evidence for the efficacy of psychosocial interventions to

reduce antipsychotic medication in long-term care homes should

stem from large, well-conducted randomised controlled trials

(RCTs). If applicable, systematic reviews and, if possible, meta-

analyses of these trials are even more informative. These publica-

tions are necessary to provide carers and policy makers with the

current best evidence for alternative, less harmful interventions to

reduce antipsychotic medication in care home residents. Other re-

views (Forsetlund 2011; Nishtala 2008) have summarised a wide

range of interventions aimed at reducing psychotropic medica-

tion. These frequently include psychosocial interventions, a classi-

fication that remains ambiguous and hard to delineate from ’non-

pharmacological’ interventions (Vasse 2012). Therefore, using a

rather strict definition of ’psychosocial interventions’, this review

aims to synthesise the best evidence on interventions that usually

consist of different components, but always comprises an ’inter-

personal dialogue’.

O B J E C T I V E S

1. To determine whether psychosocial interventions can

reduce antipsychotic medication compared with no intervention

or other interventions.

2. To describe the components and the developmental process

of the interventions investigated as suggested in recent

methodological reports concerning the development and

reporting of complex interventions (Craig 2008; Möhler 2012).

3. To describe the quality and quantity of research evidence

available in order to make recommendations about effective

interventions that could be used in practice and to set an agenda

for future research in this field.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all individual RCTs or cluster-RCTs with (groups of )

care home residents allocated either (a) to a programme aiming to

reduce the prescription rate of antipsychotic medication by one or

more psychosocial interventions (the intervention group, IG) or

(b) to regular care, to optimised regular care, or to a different psy-

chosocial intervention (the control group, CG). Studies were in-

cluded if the primary aim was the reduction of antipsychotic med-

ication, that is, the primary end point was related to prescription
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of antipsychotic medication. Non-blinded studies were included

in the review as blinding of participating carers seems unrealistic.

Also, studies without blinding of outcome assessors were included,

as the risk of detection bias seems small considering the primary

outcome measures (i.e. prescription of antipsychotic medication).

No language restrictions were applied.

Types of participants

Participants were care home residents of either gender requiring

long-term nursing care, irrespective of their cognitive status. Al-

though the target group for antipsychotic medication predomi-

nantly consists of people with dementia and BPSD, in practice,

such people are not easy to determine. The percentage of individu-

als with dementia and BPSD is often high in care homes; however,

not all of these individuals have an established diagnosis. Also, not

all residents with a diagnosis are clearly suffering from dementia

and BPSD. Furthermore, residents’ status may have changed dur-

ing follow-up. Therefore, all residents were included, assuming

that most of those who receive antipsychotic medication do so

because of BPSD and only a minority as a treatment for psychosis.

Care homes were defined as institutions where long-term care is

provided by professional care workers for residents requiring nurs-

ing care, that is, mostly frail elderly people.

Types of interventions

Psychosocial interventions were defined as: ’any intervention that

emphasises psychological or social factors rather than biological

factors’ (Ruddy 2005). In this sense, psychosocial intervention

programmes may consist of different non-pharmacological ele-

ments. This definition allowed for the inclusion of interventions

with components of psychological therapies and health education,

as well as interventions with a focus on social aspects, such as social

support and networking. Importantly, a psychosocial intervention

needed to comprise an interpersonal dialogue (i.e. ’talking’), in the

form of a verbal communication at least as a part of a complex

intervention. This communication could take place between dif-

ferent partners:

1. an individual resident or a group of residents and a trained

member of nursing staff;

2. an individual resident or a group of residents and a person

from outside the institution (e.g. a cognitive or behavioural

therapist);

3. an individual staff member or a group of staff members and

somebody who is coming from outside to implement the

intervention (e.g. a trainer for social skills or coping skills).

This definition may differ from others (e.g. used in guidelines),

but gives consideration to communication as a central component

of ’interaction’ identified as important aspect of psychosocial in-

terventions (Moniz-Cook 2011). Therefore, interventions com-

monly referred to in European guidelines as psychosocial inter-

ventions (e.g. physical activity, multisensory stimulation, or even

light therapy) (Vasse 2012) are not considered psychosocial inter-

ventions here.

Interventions combining psychosocial elements with biological

components were also considered for inclusion. Interventions were

included irrespective of the format of provision (i.e. groups vs. in-

dividuals) or scope (i.e. single training session vs. multiple training

sessions).

We excluded interventions without psychosocial components (e.g.

placebo-controlled or uncontrolled withdrawal of antipsychotic

medication or pharmacological interventions replacing antipsy-

chotic medication by other pharmaceuticals), interventions based

solely on physical or sensory factors (e.g. physical activity, mas-

sage, aroma therapy, music therapy), interventions providing in-

formation without a personal contact and communication (e.g.

leaflets, educational videotapes) and structural interventions (e.g.

changing organisational policies, increasing staffing levels).

Types of outcome measures

Primary outcomes

• Use of regularly prescribed antipsychotic medication

measured at the unit of randomisation level (the resident or the

care home).

Secondary outcomes

• Type, dosage, number, and duration of regularly prescribed

antipsychotic medication.

• Antipsychotic medication administered ’as needed’.

• Prescription of any regular psychotropic medication.

• Adverse effects of the interventions employed (e.g. falls,

injuries, hospitalisation, and death).

• Residents’ cognitive status.

• BPSD measured with a validated scale (e.g.

Neuropsychiatric Inventory (NPI), Cohen-Mansfield-Agitation-

Inventory (CMAI), Behavioural Pathology in Alzheimer’s

Disease (BEHAVE-AD)).

• Physical restraints.

• Costs.

Antipsychotic agents were defined according to the Anatomical

Therapeutic Chemical Classification (ATC-Index 2009) as drugs

listed under the ATC-category N05A. Regular prescription was

defined as continuous (daily, weekly, or monthly) administration

of the drug over a period of time in opposite to drugs administered

’as needed’.

Search methods for identification of studies
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Electronic searches

We searched ALOIS (www.medicine.ox.ac.uk/alois), the

Cochrane Dementia and Cognitive Improvement Group’s (CD-

CIG) Specialized Register, on 19 December, 2011. To be as sen-

sitive as possible all non-pharmacological RCTs listed on the site

were screened for inclusion.

ALOIS is maintained by the Trials Search Co-ordinator for CD-

CIG and contains dementia and cognitive improvement studies

identified from:

1. monthly searches of a number of major healthcare

databases: MEDLINE, EMBASE, CINAHL, PsycINFO, and

LILACS;

2. monthly searches of a number of national and international

trial registers: ClinicalTrials.gov, Current Controlled Trials, the

World Health Organization (WHO) Portal (which covers

Chinese Clinical Trials Register, German Clinical Trials Register,

Iranian Registry of Clinical Trials, and the Netherlands National

Trials Register, plus others), and Umin - Trials Register of Japan;

3. monthly searches of a number of pharmaceutical industry

trial registers: AstraZeneca Clinical Trials, Bristol-Myers Squibb

Clinical Trial Registry, Eli Lilly and Company Clinical Trials

Registry, Forest Clinical Trial Registry, GlaxoSmithKline Clinical

Trial Register, NovartisClinicalTrials.com, Pfizer Clinical Trials,

Wyeth Clinical Trial Listings, and more;

4. six-monthly searches of a number of grey literature sources:

ISI Web of knowledge Conference Proceedings, Index to Theses,

and Australasian Digital Theses.

To view a complete list of all sources searched for ALOIS see About

ALOIS at the ALOIS website.

Details of the search strategies used for the retrieval of reports of

trials from the healthcare databases, CENTRAL, and conference

proceedings can be viewed in the ’methods used in reviews’ sec-

tion within the editorial information about the Dementia and

Cognitive Improvement Group.

Additional searches were performed in the most important

databases of ALOIS to cover the period of time from the last

searches performed for ALOIS to ensure that the search for the

review was as up-to-date and as comprehensive as possible. The

search strategies used can be seen in Appendix 1.

Searching other resources

Reference lists of published reviews and retrieved articles were

checked for additional trials. Experts in the field were contacted

to identify unpublished or ongoing studies.

Data collection and analysis

Titles and abstracts of citations obtained from the search were ex-

amined independently by two review authors and obviously irrel-

evant articles were discarded.

Selection of studies

Two review authors (TR, RM) independently assessed the re-

trieved articles for inclusion in the review according to the in-

clusion criteria mentioned above. Disagreements were resolved by

discussion or, if necessary, referred to a third review author (SK).

Data extraction and management

Data were extracted by two independent review authors (TR, RM)

using a standardised data collection sheet and checked for accuracy.

Results were discussed and in case of disagreement a third review

author (SK) was called in to reach consensus. If necessary, study

authors were contacted for additional information. For each study,

the following data were extracted: characteristics of participants,

baseline data, interventions, duration of the intervention, length

of follow-up, outcome measures, and adverse events. Estimates of

the intra-cluster correlation coefficient (ICCC) were extracted if

possible.

Assessment of risk of bias in included studies

Quality criteria were developed by the authors of the review, fol-

lowing the Cochrane Handbook for Systematic Reviews of Interven-

tions Version 5.0.2 (Higgins 2011). Critical appraisal of studies

addressed risk of bias through selection bias, performance bias,

attrition bias, and detection bias, as well as cluster design-related

criteria. Two review authors (TR, RM) independently assessed and

scored studies’ methodological quality using the data evaluation

sheet in order to identify any potential sources of systematic bias.

Since cluster-RCTs were considered for inclusion, various design-

related criteria for these types of studies were applied (Campbell

2004; Hahn 2005; Puffer 2003) (see Appendix 2). If information

was unclear or missing, studies’ corresponding authors were con-

tacted to ask for the required data. Study validity was categorised

into low, moderate, or high risk of bias.

Measures of treatment effect

As we found pronounced clinical heterogeneity and therefore de-

cided to present study results in a narrative form, data were ex-

tracted as reported in the Characteristics of included studies table.

Unit of analysis issues

For each study, we considered whether groups of individuals were

randomised in clusters or individually, whether individuals under-

went more than one intervention or whether there were multiple

observation times for the same outcome.

Dealing with missing data

Numbers and types of missing data related to participants’ drop-

out are described in the Characteristics of included studies table.
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Assessment of heterogeneity

Studies were analysed and presented separately. We analysed all

studies in terms of participants, interventions, and outcomes to

consider clinical heterogeneity. As marked clinical heterogeneity

was present, we did not further check for statistical heterogeneity.

Assessment of reporting biases

In order to minimise the risk of publication bias, a comprehensive

search in multiple databases was performed, including searching

for unpublished studies in trials registers. Also authors of primary

studies were contacted to inquire about unpublished or ongoing

studies. As we identified only four publications that were hetero-

geneous concerning interventions and outcomes, we did not enter

the data into a funnel plot to investigate the likelihood of overt

publication bias.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

Results of the search

A total of 161 abstracts were screened for inclusion (see Appendix

3), 19 publications were assessed in full text. Four publications

fulfilled the eligibility criteria (Avorn 1992; Fossey 2006; Meador

1997; Schmidt 1998). One publication (Schmidt 2000) reporting

follow-up results for an included study (Schmidt 1998) had to

be excluded as study populations were not comparable owing to

organisational changes and re-organising processes in participating

care homes. We identified one ongoing (see Ongoing studies) and

no unpublished studies. Finally four studies were included in this

review.

Included studies

Two studies were carried out in the US, one in England, and one

in Sweden. In all studies, groups of individuals were randomised

in clusters. In all studies one IG was compared to one CG. In three

studies stratified block randomisation was used, according to clus-

ter location (region) and baseline use of antipsychotic medication

(Fossey 2006); cluster size and baseline use of antipsychotic med-

ication (Meador 1997); or cluster size, care home ownership, and

baseline use of psychotropic medication (Avorn 1992). In three

studies the unit of analysis was the cluster (i.e. the care home;

Avorn 1992; Fossey 2006; Meador 1997). In one study individual

residents were defined as unit of analysis (Schmidt 1998).

We found a pronounced clinical heterogeneity in terms of def-

initions of psychosocial interventions and outcomes. Therefore,

we did not analyse statistical heterogeneity and did not perform

a meta-analysis. Thus, study results are presented in a narrative

format.

Duration of follow-up

All studies included one follow-up observation at a single time

point. For one study (Schmidt 1998) a second observation after

three years has been reported (Schmidt 2000), which was excluded

owing to important changes in study populations. Therefore, sepa-

rate analyses to compare short-term and long-term follow-up were

not possible. The median duration of follow-up was nine months,

ranging from five (Avorn 1992) to 13 months (Schmidt 1998) (see

Figure 1).
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Figure 1. Overview of the components of the interventions.

Definition of antipsychotic medication

Definitions of antipsychotic medication were heterogeneous be-

tween studies. Avorn 1992 did not give a definition for antipsy-

chotic medication, but classified psychotropic drugs into three cat-

egories: not recommended, acceptable, and others, with antipsy-

chotic medication classified as not recommended. In Fossey 2006

daily doses of drugs were translated into chlorpromazine daily

equivalents according to the British National Formulary. Meador

1997 converted antipsychotic medication to standard equivalents

of thioridazine according to the American Medical Association

1986. In Schmidt 1998, trained coders, supervised by pharma-

cists, classified and coded all antipsychotic prescriptions using the

ATC Classification System (ATC-Index 2009).

Methods of data collection

Methods of data collection concerning psychotropic drug prescrip-

tions were homogeneous among studies. In all studies, data were

assessed from patient records or resident files.

In Avorn 1992 antipsychotic medication was assessed during two

30-day periods before and after the intervention without reporting

who collected the data. Specially developed software was used to

daily record all medications during these periods. In Fossey 2006,

antipsychotic medication was assessed before and after the inter-

vention by trial clinicians and psychology research assistants not

involved in the study. In Meador 1997, an independent research

nurse assessed daily use of drugs during 30 days preceding base-

line assessment and monthly during the 6 months’ follow-up. In-

formation about types and doses of drugs was collected daily. In

Schmidt 1998, information on antipsychotic medication, includ-

ing type of drug, administration route, and dosage changes were

assessed one month before and one month after the intervention,

without reporting who collected the data.

Setting and participants

A total of 69 clusters (33 IG, 36 CG) with 4337 residents (1918 IG,

2419 CG) were assessed. In three studies, study groups consisted of

all care home residents (Avorn 1992; Fossey 2006; Meador 1997).
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In one study in principle all wards of the care homes were eligible,

but in two larger homes, only an undefined sample of residents

was included (Schmidt 1998).

Avorn 1992 included 12 care homes in Eastern Massachusetts, US.

Exclusion criteria were: more than 20% residents admitted from

inpatient psychiatric hospitals, active nurse practitioner prescrib-

ing, and pre-existing relationship between authors and pharma-

cists or physicians of the care homes. The care homes were grouped

into six pairs matched on the basis of size, type of ownership, and

level of medication. Out of these pairs, one care home was ran-

domly assigned to receive the intervention. Data were obtained

from all residents living in the home at baseline data collection.

The proportion of residents remaining in the groups after the in-

tervention was 81% in the IG and 84% in the CG.

Fossey 2006 included 12 care homes, four each in the area of

London, Newcastle, and Oxford, UK, which were registered to

admit elderly mentally impaired people and had a minimum of

25% of residents with dementia taking antipsychotic medication.

After baseline assessment, the blinded study statistician classified

the four homes into two homes with low and two homes with high

level of antipsychotic medication per region. After this classifica-

tion, homes were randomly assigned to the IG or CG, stratified

by region and antipsychotic medication use. Data were obtained

from all residents living in the home at baseline and at follow-up.

Meador 1997 included 12 care homes in Tennessee, US. Inclu-

sion criteria were: at least 40 Medicaid beds with 20% of Med-

icaid residents receiving antipsychotic medication, no specialisa-

tion in psychiatric or skilled nursing, and no implementation of

an antipsychotic medication withdrawal programme. Data were

obtained on residents aged 65 years or older living in the home

for at least six months at the start of the study. The proportion of

residents remaining in the study after the intervention was 85%

in the IG and 91% in the CG.

Schmidt 1998 included 36 care homes in Sweden in a three-step

process. Eighteen out of 36 regions in Sweden were randomly se-

lected. Out of each region the regional pharmacy director selected

two care homes, considering different care home characteristics.

Out of these, one care home each was randomly assigned to the

IG or the CG. Three of the care homes in the IG became ineli-

gible because of employing a geriatric specialist, being unable to

provide data, or loss of their pharmacist. Data were obtained from

all permanent residents even though they may have not resided in

the care home at baseline assessment. There are no data about the

proportion of residents remaining in the study after the interven-

tion.

Baseline data

In Avorn 1992, no baseline data were reported, except for use of

psychotropic medication, showing a prevalence of antipsychotic

medication of 29.3% of residents with psychotropic medication

in the IG and 26.2% in the CG. In Meador 1997, the authors

described baseline data as comparable between study groups with

mean thioridazine equivalents antipsychotic doses of 185 mg in

the IG and 158 mg in the CG. In Fossey 2006, demographic

and clinical characteristics of residents were comparable between

groups. In Schmidt 1998, no significant differences in baseline

characteristics were documented. Three of the original experimen-

tal homes became ineligible. The number of residents in the CG

was nearly twice as high as in the IG (1228 people in IG vs. 626

people in CG).

In three studies there was no information about staffing levels.

Schmidt 1998 reported that there were no significant differences

in staff:resident ratios between groups.

Description of interventions

Components of the tested interventions differed between stud-

ies in terms of content, duration, frequency, and target group of

educational sessions (for details see Figure 1). All studies offered

an educational programme as main component of a complex in-

tervention. In three studies (Avorn 1992; Fossey 2006; Meador

1997) the intervention comprised an educational programme for

nursing staff. In addition, an education programme for physicians

was offered in Avorn 1992 and Meador 1997. In Meador 1997,

if requested, consultations with the home administrator and an

information evening for family members were offered. In Fossey

2006 additional education for all staff with contact to residents

(including housekeeping and kitchen staff ) and a medication re-

view by a consultant old age psychiatrist and a senior member of

nursing staff were offered to both groups. In Schmidt 1998 an

educational programme for pharmacists was offered in addition

to multidisciplinary team meetings (Table 1 Figure 1).

Educational programmes

Underlying concepts of educational programmes

The educational programme by Avorn 1992 was developed on

the basis of previous research in drug therapy decision-making

(Avorn 1983; Soumerai 1990). Meador 1997 developed the ed-

ucational programme on the basis of previous research in man-

aging behavioural problems in care home residents (Ray 1991;

Ray 1993; Taylor 1990). The educational programme by Fossey

2006 was described as comprising “whole home” issues without

referring to any specific concept. Underlying theories were named

for several elements of the programme: philosophy and applica-

tion of person-centred care (Kitwood 1997), positive care plan-

ning (Edberg 1999), antecedent behaviour consequence models

(Stevens 1998), reminiscence techniques (Lai 2004), behavioural

management techniques including training in the Cohen-Mans-

field approach (Cohen-Mansfield 1997), individual case super-

vision (James 2003), and organisational issues supervision (Cole
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2000). The educational programme for pharmacists by Schmidt

1998 was based on the Swedish Medical Product Agency Guide-

lines for Treatment of Demented Older Adults (SMPA 1995).

Delivery and content of educational programmes

The educational programmes were administered over periods of

one to five months for physicians, five to 10 months for nursing

staff, and 13 months for pharmacists. The duration of individual

educational sessions ranged from 30- to 45-minute session to full-

day seminars (Figure 1).

Avorn 1992 offered three interactive visits for physicians, four

training sessions for nurses and nursing assistants (in separate

groups), and one training session for night staff within five months

without reporting the exact duration. Schmidt 1998 offered two

training sessions for pharmacists before starting the outreach pro-

gramme (multidisciplinary team meetings) and three sessions dur-

ing the programme for pharmacists, without reporting the exact

number of training hours. The aim of the programme was to im-

prove communication about drug use and to minimise the use

of non-recommended drugs as defined in the national Swedish

guideline (SMPA 1995). Fossey 2006 offered a programme of two

hours per week over a 10-month period. Education sessions varied

in duration, content, and target group. At the beginning of the

study, intervention homes performed a self audit to identify areas

of need. In Meador 1997, at the beginning of the study, 45- to

60-minute visits by the study geronto-psychiatrist for all physi-

cians treating five or more residents in the IG homes was offered.

Subsequently, five or six one-hour in-house programmes were of-

fered over a one-week period for care home staff by a trained nurse

educator. Each programme was offered several times to facilitate

attendance by direct-care staff in all shifts.

Content of educational programmes

Programmes differed in terms of contents. Main topics are briefly

listed below referring to target groups.

Nursing staff

Person-centred care (Avorn 1992; Fossey 2006), alternatives

to psychoactive drug use, adverse drug reaction, use of hyp-

notic agents (Avorn 1992), behavioural management techniques

(Meador 1997; Fossey 2006), positive care planning (Fossey

2006), environmental design issues (Fossey 2006), antecedent be-

haviour consequence model (Fossey 2006), development of indi-

vidualised interventions (Fossey 2006), active listening and com-

munication skills (Fossey 2006), reminiscence techniques (Fossey

2006), and involvement of family carers (Fossey 2006).

Physicians

Geriatric pharmacology, alternatives for sedation (Avorn 1992),

risks and benefits of antipsychotic and other psychotropic drugs

(Meador 1997), and short summary of the educational activities

for the care home staff (Meador 1997).

Pharmacists

Drug use in older people, gerontology, communication skills, and

methods of networking (Schmidt 1998).

Trainers

“Yesterday, today, tomorrow-training pack”, a video-based train-

ing programme for anyone working with people with dementia,

developed by the Alzheimer’s Society as standard training, skills

development in training and supervision, and organisational issues

(Fossey 2006).

Consultation

If requested, Meador 1997 comprised a single four-hour consul-

tation session with care home administrators, delivered by a care

home management specialist. The consultations comprised super-

vision of staff, quality control for care, and relations with the fam-

ilies of the residents.

Information

Meador 1997 offered a single information meeting for family

members. The information included information about the inter-

vention and the opportunity to ask questions concerning cogni-

tive disorders.

Multidisciplinary team meetings

Schmidt 1998 offered monthly multidisciplinary team meetings

over a period of 12 months. Participants were pharmacists, physi-

cians, selected nurses, and nursing assistants. No special train-

ing, education, or incentives were provided for participants except

pharmacists. During the meetings, drug use of individual residents

was discussed.

Medication review

Fossey 2006 offered medication reviews for both IG and CG every

three months. The reviews included the recommendation to stop

psychotropic drugs that had been prescribed for more than three

months and to discontinue these when behavioural problems had

been resolved. Recommendations were made by a letter from the
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study psychiatrist to prescribing doctors, followed by a telephone

call if no action had been taken after two weeks.

Control group

In three studies (Avorn 1992; Meador 1997; Schmidt 1998) no

intervention was offered to the CG (usual care). Characteristics

of usual care were not reported in any of the studies. In Fossey

2006, a medication review by a consultant old age psychiatrist and

a senior member of nursing staff was offered every three months

for IG and CG homes.

Feasibility/pilot test

None of the studies provided any information on pilot or feasibility

tests of the intervention.

Implementation of the interventions

Information about implementation strategies were presented only

in two studies: in Meador 1997 physicians received a reference

card summarising programme recommendations, including a flow

chart for the antipsychotic withdrawal protocol. All nursing staff

members received a manual, describing the behaviour manage-

ment programme. In Fossey 2006, the intervention was delivered

by staff who had received training on the delivery of person-cen-

tred care and skills development in training and supervision, who

were supervised weekly during the study period. Details of the in-

tervention and the models and tools used have been published in

a manual in 2008 (Fossey 2008). No information on implemen-

tation strategies are available for Avorn 1992 and Schmidt 1998.

None of the studies formally evaluated the implementation pro-

cess.

Nurse attendance at educational sessions

None of the four included studies provided information on the

proportion of nurses attending educational sessions or proportion

of nursing staff turnover during the study periods.

Excluded studies

Studies were excluded because they were not RCTs or did not meet

the inclusion criteria related to main outcomes, participants, or

intervention.

Risk of bias in included studies

The first authors of all studies were contacted and asked to de-

liver further information on methodological details not reported

in the publications. All authors responded to our requests. One

author (K. Meador) regretted not to have enough time to answer

the questions, the others provided information, although two (J.

Avorn, I. Schmidt) were not able to answer all questions since the

studies had been performed many years ago (Avorn 1992; Schmidt

1998). One study was assessed to be of high methodological qual-

ity (Fossey 2006), with the other three being of moderate method-

ological quality (see Figure 2; Figure 3 and Appendix 2).

Figure 2. Methodological quality graph: review authors’ judgements about each methodological quality

item presented as percentages across all included studies.
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Figure 3. Methodological quality summary: review authors’ judgements about each methodological quality

item for each included study.
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Allocation

Sequence generation was adequate in two studies (Fossey 2006;

Schmidt 1998), allocation concealment was adequate in only one

study (Fossey 2006), and unclear in the others studies (Avorn

1992; Meador 1997; Schmidt 1998).

Blinding

Outcome assessors were blinded to treatment allocation in two

studies (Avorn 1992; Fossey 2006), in the other two studies blind-

ing remained unclear (Meador 1997; Schmidt 1998).

Incomplete outcome data

In three studies none of the clusters were lost to follow-up (Avorn

1992; Fossey 2006; Meador 1997). In Schmidt 1998, three out

of 18 clusters in the IG dropped out of the study. In two larger

clusters in the IG only a sample of wards was included.

Selective reporting

In Meador 1997, results were not reported for all outcomes listed

in the methods section of the publication. Results for the sec-

ondary end points type, dosage, number and duration of regularly

prescribed antipsychotic medication were reported only for a sub-

group, results for the secondary end point BPSD were reported

without presenting data.

None of the studies reported the number of physical restraints as

a secondary end point.

Other potential sources of bias

Recruitment bias

In three studies, participants were included before random alloca-

tion of clusters (Avorn 1992; Fossey 2006; Meador 1997). In the

study by Schmidt 1998, it remains unclear whether patients were

included in clusters before randomisation.

Baseline imbalance between groups

In Avorn 1992, no baseline data were reported except for the preva-

lence of antipsychotic medication use (IG 29.3%, CG 26.2%).

In Meador 1997, there was no imbalance for baseline data be-

tween groups, except for mean antipsychotic doses (IG 185 mg

thioridazine or equivalent, CG 158 mg). In Fossey 2006, groups

were reported as similar at baseline, with differences reported for

residents with at least one episode of aggression in the past 12

months (IG 6.5%, CG 15.5%) and with no, questionable, or mild

dementia (IG 15%, CG 23%). In Schmidt 1998, there was a dif-

ference in mean numbers of residents per home (IG 51, CG 80).

It remains unclear whether these differences constitute clinically

relevant imbalances between groups. These imbalances were not

controlled for statistically in any study.

Methods of analysis adequate for cluster RCTs

Two studies used adequate methods for the analysis of cluster

RCTs. Fossey 2006 adjusted the likelihood of taking antipsychotic

medication to the cluster effects and reported ICCC for treat-

ment effect sizes. Avorn 1992 used matched home pairs of nurs-

ing homes as unit of analysis. In Meador 1997, there was not

enough information to assess adequacy of methods. Although the

care home was reported as unit of analysis, no further informa-

tion was given. Schmidt 1998 did not adequately account for the

cluster design as individual residents were used as unit of analysis

weighted in proportion to the size of the nursing home.

Effects of interventions

Since a meta-analysis was not feasible, this review is reported in

narrative form. Three studies presented proportions of residents

receiving antipsychotic treatment as primary outcome (Avorn

1992; Fossey 2006; Schmidt 1998). One study presented data

about the use of antipsychotic medication in days per 100 resident-

days (Meador 1997). A list of outcomes for each included study

is presented in Table 2.

Primary outcome - use of regularly prescribed

antipsychotic medication

In Avorn 1992, reductions in the proportion of residents on an-

tipsychotic medication after six months compared to baseline were

reported for both groups: 5.3 percentage points in the IG (from

29.3% to 24.0%) and 0.9 percentage points in the CG (from

26.2% to 25.3%). As these percentages are means across all nurs-

ing homes, they differ slightly from the results expressed as raw

numbers. In the IG at baseline 100 of 349 residents (28.7%) re-

ceived antipsychotic medication compared to 84 of 349 residents

(24.1%) after the intervention. In the CG at baseline 84 of 329

residents (25.5%) received antipsychotic medication compared to

81 of 329 residents (24.6%) after the intervention. No data about

statistical significance were given. For the subgroup of residents

who had received antipsychotic medication in the 30-day period

before the intervention, a reduction of 32 percentage points in the

IG and 14 percentage points in the CG (difference -18%; 95%

confidence interval (CI) -33% to -3%) was shown; raw data were

not available. In Fossey 2006, after 12 months the proportion of

residents with antipsychotic medication in the IG decreased from
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85 of 181 (47.0%) to 40 of 174 (23.0%), in the CG from 83 of

167 (50%) to 69 of 164 (42.1%). This represents a between-group

difference of residents with antipsychotic medication at the end of

follow-up of 19.1 percentage points (95% CI 37.7% to 0.5%; P =

0.045). In Meador 1997, antipsychotic medication use was mea-

sured in days per 100 resident days. After six months, this had de-

creased significantly by 5.6 days from a mean 25.3 days (standard

deviation (SD) ± 2.5) to 19.7 days (SD ± 1.7) in the IG compared

to 0.2 days from 26.2 days (SD ± 1.7) to 26.0 days (SD± 2.5) in

the CG (P = 0.014 for between-group difference). No raw data

were reported. Schmidt 1998 documented a significant decrease

in the proportion of residents receiving antipsychotic medication

after 13 months by 7.5 percentage points (from 40.1% to 32.6%;

P = 0.007) in the IG compared to a non-significant decrease by

2.7 percentage points (from 37.6% to 34.9%; P = 0.176) in the

CG, with no data given for the number of residents receiving an-

tipsychotic medication or for the statistical significance of the dif-

ference between groups.

Secondary outcomes

Type, dosage, number, and duration of regularly prescribed

antipsychotic medication

Avorn 1992 documented a non-significant reduction in the num-

ber of days of antipsychotic medication per resident per month

(-7.1 in the IG vs. -3.7 in the CG; mean difference -3.5; 95%

CI -10.6 to 3.6). In Fossey 2006, one secondary end point was

the dose of antipsychotic medication measured in chlorpromazine

equivalents. Unit of measurement was the mean of medians of

clusters per group. After 12 months the mean dose in the IG was

102.1 units compared to 107.1 units in the CG, a non-significant

difference was 4.9 (95% CI -20.0 to 29.9; P = 0.67). Adjusting

for different variables did not change the non-significant result.

In Meador 1997, the subgroup of residents taking antipsychotic

medication at baseline were analysed in a cohort analysis with 44

out of 133 residents (33%) being withdrawn from the analysis.

Of the 89 residents who continued, 22 (25%) had a dose reduc-

tion of 50% or more with no data about the distribution between

groups. Schmidt 1998 did not give any information about changes

in type, dosage, number, and duration of regularly prescribed an-

tipsychotic medication.

Antipsychotic medication administered ’as needed’

Schmidt 1998 reported an increase for both groups in anxiolytic

prescribing associated with a significant increase in antipsychotic

medication taken ’as needed’. The authors reported a small in-

crease in the overall rate of psychotropic medication administered

’as needed’ (+1.8 percentage points in the IG vs. +0.5 percentage

points in the CG), with no data given for statistical significance

of the between-group difference. Avorn 1992, Fossey 2006, and

Meador 1997 did not report any information about drugs admin-

istered ’as needed’.

Prescribing of regularly psychotropic medication other than

antipsychotic medication

All psychotropic medication

Avorn 1992 documented a significant reduction of the mean psy-

choactive-drug-use score for all residents with potentially inappro-

priate drug use in the IG (from 1.87 to 1.36) compared to the CG

(from 1.74 to 1.60) (mean difference in risk reduction -0.37; 95%

CI -0.67 to -0.08; P = 0.02). In Fossey 2006, the proportion of

residents taking other psychotropic drugs than antipsychotic med-

ication increased from 54% to 62.6% in the IG and from 53%

to 56.8% in the CG, a non-significant difference (5.9 percentage

points; 95% CI -27.2 to 15.5; P = 0.56). In Schmidt 1998, there

was no change in residents with psychotropic drug prescription be-

tween study groups before and after the intervention (from 75.8%

to 77.1% in the IG vs. from 77.8% to 79.1% in the CG). Meador

1997 did not report use of general psychotropic medication.

Benzodiazepines

Avorn 1992 reported a shift to no drugs or benzodiazepines cat-

egorised as acceptable in residents receiving long-acting or other

benzodiazepines (20% in the IG vs. 9% in the CG; mean differ-

ence -11 percentage points; 95% CI -38 to 15) In Meador 1997,

no change in the use of benzodiazepines was reported (data were

not provided). Fossey 2006 and Schmidt 1998 did not report use

of benzodiazepines.

Antidepressants

Little or no change was reported for antidepressants in Avorn

1992 and Meador 1997 (data were not provided). In contrast,

Schmidt 1998 found a significant increase of antidepressants in

both IG (6.3%) and CG (6.4%) with a significant shift from

non-recommended to acceptable antidepressants in both groups.

Fossey 2006 did not report the use of antidepressants.

Hypnotics

Avorn 1992 found withdrawal or replacement of the non-recom-

mended hypnotic diphenhydramine in 45% in the IG and 21% in

the CG (mean difference -24%; 95% CI -54% to 5%). In Schmidt

1998, the overall prescribing rate for hypnotics decreased signifi-

cantly by 6% (from 38.3% to 32.3%; P = 0.032) in the IG and

increased non-significantly in the CG (from 42.4% to 43.4%). In

the IG, the use of non-recommended hypnotic agents decreased

by 6.9%, whereas the use of acceptable hypnotics increased by
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6.1%. There were no significant changes in the CG. In both stud-

ies no information was given about statistical significance between

groups. Fossey 2006 and Meador 1997 did not report the use of

hypnotics.

Anxiolytics

Schmidt 1998 reported a significant increase of the proportion of

residents with acceptable anxiolytics in the IG by 6.9 percentage

points (from 13.9% to 20.8%; P = 0.002) and residents with

any anxiolytics in the IG by 9.7 percentage points (from 34.1%

to 43.8%; P < 0.001). In the CG, no significant changes were

found. No information was given about the statistical significance

between the groups. Avorn 1992, Fossey 2006, and Meador 1997

did not report use of anxiolytics.

Adverse effects

Avorn 1992 reported a significantly higher rate of worsening of

depressive symptoms in the IG compared to the CG (56% in the

IG vs. 27% in the CG; rate ratio 2.0; 95% CI 1.1 to 3.9). Changes

in anxiety were not significantly different between groups (46%

in the IG vs. 35% in the CG; rate ratio 1.3; 95% CI 0.7 to 2.4).

There were no differences in rates of hospitalisation, mortality,

and changes in level of care (data were not provided). Fossey 2006

reported non-significant reductions of fall rates in both groups

compared to the 12 months before the study (from 60% to 52%

in the IG vs. from 58% to 55% in the CG). Meador 1997 and

Schmidt 1998 did not report any adverse effects.

Cognitive status

In Avorn 1992, data about residents’ cognitive status were assessed

for residents who had received antipsychotic medication in the 30-

day period before the intervention. Changes in memory function

(Delayed-Recognition Span Test) (Albert 1984), and cognitive sta-

tus (Mini-Mental State Examination (MMSE)) (Folstein 1975)

were found. Memory function deteriorated significantly more of-

ten in CG residents compared to the IG (31% in the IG vs. 54%

in the CG; rate ratio 0.6; 95% CI 0.3 to 1.0). No significant dif-

ference was found for cognitive status. For both tests, results were

available for less than 50% of participants. Fossey 2006, Meador

1997, and Schmidt 1998 did not report any results for cognitive

status.

Any BPSD

In Avorn 1992, no significant differences between groups were

found for worsening of behavioural symptoms, measured by

FRED (Functionally Ranked Explanatory Designations) (Morris

1987) and residents’ self-reported sleep disorders. Fossey 2006 re-

ported no significant differences in the level of agitation, measured

by the Cohen-Mansfield Agitation Inventory (Cohen-Mansfield

1986) and aggression, assessed as “events during the last 12

months” by a blinded psychology research assistant. Meador 1997

reported no increase in behavioural symptoms in the subgroup of

residents with withdrawn antipsychotic medication (data were not

provided). Schmidt 1998 did not report any results for BPSD.

Physical restraints

No study assessed the use of physical restraints.

Costs

No study reported data on costs.

D I S C U S S I O N

Summary of main results

Four cluster-RCTs were included in this review, showing consis-

tent results for the primary end point. Two studies documented a

significant reduction of the proportion of residents with antipsy-

chotic medication as a result of the intervention (Fossey 2006;

Schmidt 1998). For Avorn 1992 it remained unclear if the reported

differences between groups were statistically significant. Meador

1997 showed a significant reduction in days with antipsychotic

use per 100 resident days.

The study by Fossey 2006 is of high methodological quality,

whereas the other studies (Avorn 1992; Meador 1997; Schmidt

1998) show methodological shortcomings.

In summary, the reviewed evidence consistently showed reduc-

tions in antipsychotic medication prescription rates as a result of

the different interventions, although magnitudes of effects differed

between studies. The study with the most complex intervention

according to the underlying concept, educational content, num-

ber of target groups, and absolute time spent on the intervention

as well as the greatest methodological rigor (Fossey 2006) showed

an absolute difference between groups of residents with antipsy-

chotic medication of 19.1 percentage points at the end of follow-

up after 12 months. As both the IG and CG received a structured

medication review every three months, the reported effect may be

mainly ascribed to the psychosocial components of the interven-

tion. Results on secondary outcomes were inconsistent or fragmen-

tary for prescribing of other psychotropic medication, subgroups,

and cognitive status. Schmidt 1998 reported a significant increase

of the proportion of residents with acceptable anxiolytics and with

any anxiolytics respectively in the IG, but not in the CG with

no information given about the statistical significance between

groups. The increased prescribing of anxiolytics was attributable

primarily to the increased use of oxazepam, which was classified
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by SMPA as acceptable for both sedation and hypnotic use. Over-

all, there was no indication that reduction of antipsychotic med-

ication was related to replacement of antipsychotic medication

with other psychotropic medication. No study found significant

changes in BPSD. Reporting of adverse effects was insufficient,

with one study reporting significant adverse effects (Avorn 1992)

(i.e. a higher rate of depressive symptoms in the IG). When the

data were analysed as continuous rather than dichotomous vari-

ables, the difference did not reach statistical significance. None of

the studies reported physical restraint use. Also costs of interven-

tions were not reported in any of the studies. Therefore we are

unable make assumptions about cost comparison or cost effec-

tiveness. One published economic evaluation on “alternatives to

antipsychotic drugs for individuals living with dementia” (Matrix

Evidence 2011) suggested that non-pharmacological interventions

are cost effective by avoiding adverse outcomes of antipsychotic

medication.

Overall completeness and applicability of
evidence

The number of studies included in this review is small. Three

of the four included studies were published in the 1990s (Avorn

1992; Meador 1997; Schmidt 1998) and therefore it was not pos-

sible to access all missing information or data for these studies. We

did identify only one unpublished or ongoing study. Thus, high-

quality research activities in the field of reduction of antipsychotic

medication should be accelerated. The included studies demon-

strated heterogeneity in terms of definition of the primary end

point and components of the intervention. Usual care, which was

the comparator in all studies, was not sufficiently described in any

study. Therefore, replicability of studies and applicability of re-

sults are limited. Owing to clinical heterogeneity, we were not able

to perform a meta-analysis based on published aggregated data.

We did not limit inclusion to residents with an established de-

mentia diagnosis or receiving antipsychotic medication explicitly

prescribed for management of BPSD. We consider this reasonable

because most antipsychotic medication in care homes are adminis-

tered for managing BPSD in people with dementia and because of

the questionable reliability of dementia diagnoses and validity of

documented reasons for prescription of antipsychotic medication

in care home residents. Follow-up periods were different between

studies. As all interventions targeted nursing staff, longer follow-

up periods may have resulted in smaller effects owing to the high

turn-over of staff in care homes.

Evaluation of complex interventions

All studies investigated interventions of complex nature. There is

no evidence supporting the effectiveness of single parts of the com-

plex interventions. Therefore, we were unable to make assump-

tions about possible ’effective’ components of the interventions.

Considering our current knowledge base, we have to assume that

the interaction of the different components of the complex inter-

vention results in the reported effects, although it cannot be ruled

out that more simple interventions would yield comparable ef-

fects. To evaluate complex interventions adequately, it is necessary

to assess information on underlying theories, modelling of compo-

nents, piloting of feasibility and acceptability, and standardised in-

troduction of the intervention in different centres (Möhler 2012).

This information was insufficient or even entirely missing in three

of four studies, with no additionally published data available. Fully

reported process and outcome evaluations and a clear description

of the intervention would enable replication and synthesis of ev-

idence (Craig 2008). Thus, for the projected update of this re-

view, we will put more emphasis on these issues by trying to assess

additional data about the following stages: developing, piloting,

evaluating, reporting, and implementing the interventions.

Quality of the evidence

One study showed sufficient internal validity (Fossey 2006). Three

of four studies showed weaknesses in at least half or more of the

assessed methodological quality indicators (Figure 2; Figure 3). In

two studies the method of analysis was adequate for cluster RCT.

In Schmidt 1998, it is highly likely that a unit of analysis bias led

to ’over-precise results’ (i.e. to P values that are artificially small);

in Meador 1997, this remains unclear. All four included studies

showed some differences between groups regarding baseline data

with unclear clinical relevance. We did not limit inclusion by a

certain level of loss to follow-up. As only one of the included

studies reported three of 18 clusters that were lost to follow-up,

this seems unproblematic considering the small number of studies

and the descriptive analyses.

Potential biases in the review process

Efforts to minimise risk of bias have been made throughout the

review process. Publication bias is unlikely to have affected results

since an intensive literature search was performed covering elec-

tronic databases and trial registers, guided by the CDCIG. We

tried to obtain unpublished studies via handsearching of abstract

books from scientific congresses and through contact with authors

of included studies and other experts in the field. Selection of

studies, quality appraisal, risk of bias, and data extraction were

conducted by two independent review authors.

Agreements and disagreements with other
studies or reviews
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There are two other systematic reviews investigating the effect of

non-pharmacological interventions on psychotropic drug use, but

they do not clearly delineate psychosocial interventions.

Nishtala 2008 focused on interventions to reduce psychotropic

drug use in care home residents. In contrast to our review, the au-

thors included not only psychosocial interventions but also med-

ication reviews and also non-RCTs. Eleven studies were included;

among them all four of the studies included in this review. The

authors conducted a meta-analysis for the impact of medication

reviews or educational interventions, or both, on antipsychotic

medication use including the studies by Avorn 1992, Fossey 2006,

and Schmidt 1998. Meta-analysis was conducted despite marked

heterogeneity of interventions. Including both educational inter-

ventions and medication reviews, the authors reported a non-sig-

nificant result for the impact of interventions on antipsychotic

medication with an odds ratio of 0.813 (95% CI 0.635 to 1.039).

Forsetlund 2011 reviewed interventions for reducing potentially

inappropriate medication in care homes. Included studies were

high-quality systematic reviews of RCTs, primary studies with a

randomised controlled design, or both. The review by Nishtala

2008 was not included because of lack of quality. Twenty RCTs

were included. To be able to compare the effects of the interven-

tions, the authors classified them into seven categories on the basis

of their main component (educational outreach initiatives, edu-

cational meetings, educational meetings with at least one addi-

tional intervention, medication review, geriatric assessment and

care teams, early psychiatric intervention, activity programme in-

terventions for residents). In contrast to our review, Forsetlund

2011 classified the studies by Schmidt 1998 and Schmidt 2000

as “medication review”. According to our inclusion criteria we

considered the multidisciplinary team meeting as the main com-

ponent, independent from being coached by a pharmacist. In

Forsetlund 2011, the evidence for the interventions was shortly

summarised per category. Comparability to our results is limited

because the studies included in our review were categorised differ-

ently. The authors concluded that their results indicate that edu-

cational programmes for health personnel may have a small effect

on drug managing practice when circumstances are favourable al-

though in summary the evidence was reported as low or very low.

As a main limiting factor the authors described that although all

interventions were “context dependent”, reporting of important

contextual information was lacking as for example, about inten-

sity and duration of the intervention or target group. The review

authors therefore encourage authors of original studies to improve

the reporting of important characteristics of interventions and set-

tings as well as details of the extent of implementation. This is in

line with the guidance for developing and evaluating complex in-

terventions referred to above (Craig 2008; Craig 2008a). Still, the

authors do not go into detail about the included complex interven-

tions. In contrast to the reviews by Nishtala 2008 and Forsetlund

2011, our review attempted to draw a clearer picture by assessing

components of the included complex interventions.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

As all study results point in the same direction and the most recent

and most rigorous study shows the strongest effect without adverse

events, it seems likely that complex interventions aimed to reduce

antipsychotic medication are beneficial. Before implementation,

local adaption and evaluation seems necessary. The local organisa-

tion of care home care (e.g. in different healthcare systems) should

be considered when assessing the applicability of study results.

Implications for research

In future trials, researchers are urgently requested to adhere to the

recommendations of careful development of complex interven-

tions including theory-based modelling of components and pilot

testing of feasibility and acceptability (Craig 2008; Möhler 2012).

Evaluation studies should adhere to the best available method-

ological standards, especially in terms of putting more empha-

sis on well-designed cluster-RCTs with rigorous statistical meth-

ods adjusting for cluster design and process evaluation. Report-

ing of complex interventions should correspond to existing re-

porting statements, for example, the CONSORT statements for

non-pharmacological interventions (Boutron 2008) and for clus-

ter-RCTs (Campbell 2004). Also suggestions for criteria specific

to complex interventions (Glasziou 2010; Möhler 2012) should

be taken into account. Considering the effects shown by Fossey

2006, a replication of this specific intervention seems urgently

warranted. Here, researchers should adhere to guidelines for the

evaluation of complex interventions (Craig 2008) and include a

rigorous process evaluation, which might not only allow for tai-

loring of the intervention to individual settings and healthcare

systems, but also to identify central components and establish a

minimum necessary ’dose’ of the intervention.

Owing to lack of data we were not able to describe the components

of the intervention fully, a problem frequently encountered with

publications reporting on complex intervention trials (Glasziou

2010; Lenz 2007). Using contemporary approaches (e.g. online

supplements or special databases), journals should aim to allow

for adequate reporting of the intervention’s components and other

important aspects (e.g. the description of usual care in the CG).

This would also allow researchers and clinicians to replicate a suc-

cessful psychosocial intervention adequately and adapt it to the

local context.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Avorn 1992

Methods Cluster-randomised controlled trial

Participants Country: US

12 care homes in the area of Massachusetts

All residents in each participating care home

Interventions IG: comprehensive educational outreach programme

1. For nurses and nursing assistants (in separate groups): 4 training sessions; content:

direct patient care, alternatives to psychotropic drugs, recognition of adverse drug

reaction. For staff on night shift: use of hypnotic agents

2. For physicians: printed material used as decision aids, 3 face-to-face educational

sessions.

CG: usual care

Outcomes Antipsychotic medication/30-day period, change in the number of days of use of antipsy-

chotic medication, changes in measures of clinical outcomes (mental status, memory,

anxiety, depression, behaviour, sleep)

Notes Facilities with atypically high or low levels of psychoactive medication were excluded

Care homes were grouped into 6 matched pairs, with one home each randomly assigned

to the IG

Lost to follow-up: IG: 82 out of 431 residents (19%), CG: 63 out of 392 residents (16%)

, reasons not mentioned

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not mentioned

Allocation concealment (selection bias) Unclear risk Not mentioned

No baseline imbalance between groups

All outcomes

Unclear risk Not all baseline characteristics are mentioned

No recruitment bias Low risk Participants were included before random alloca-

tion of clusters

Methods of analysis adequate for cluster

randomised trials

Low risk Use of methods that accounted both for potential

bias owing to clustering and for the paired design

No loss of cluster bias Low risk
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Avorn 1992 (Continued)

Outcome assessors blinded to treatment al-

location

Low risk

Fossey 2006

Methods Cluster-randomised controlled trial

Participants Country: UK

12 care homes in the area of London, Newcastle, and Oxford. All residents in each

participating care home

Interventions IG: systemic consultation approach

1. Medication review by a consultant old age psychiatrist and a senior member of

nursing staff/home, every 3 months. Contact between psychiatrist and prescribing

physician

2. For care staff: didactic training, skills modelling, and supervision of groups and

individual staff. Key elements: initial skills training, behavioural management

techniques, ongoing training and support in philosophy and application of person

centred care, positive care planning, awareness of environmental design issues, use of

antecedent behaviour consequence models, development of individualised

interventions, active listening and communication skills, reminiscence techniques,

environment of family carers

CG:

1. Medication review by a consultant old age psychiatrist and a senior member of

nursing staff/home, every 3 months. Contact between psychiatrist and prescribing

physician

2. Usual care

Outcomes Proportion of residents receiving antipsychotic medication, mean dosage of antipsychotic

medication/promazine equivalents

Proportion of residents receiving any regularly psychotropic medication, agitated and

disruptive behaviour (Cohen-Mansfield agitation inventory), person-centred care prac-

tice (dementia care mapping), resident level quality of life

Notes Homes were eligible for randomisation with a minimum of 25% of residents with de-

mentia and taking antipsychotic medication

Classification of 2 homes, each with high and low antipsychotic use respectively per

region. Stratified block randomisation with fixed block size of 2

Baseline data: female residents: IG 35%, CG 39%, a rate untypically low for care homes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk

Allocation concealment (selection bias) Low risk
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Fossey 2006 (Continued)

No baseline imbalance between groups

All outcomes

Low risk

No recruitment bias Low risk Participants were included before random alloca-

tion of clusters

Methods of analysis adequate for cluster

randomised trials

Low risk Analysis on intention-to-treat basis, primary anal-

yses carried out at cluster level

No loss of cluster bias Low risk

Outcome assessors blinded to treatment al-

location

Low risk

Meador 1997

Methods Cluster-randomised controlled trial

Participants Country: US

12 care homes in the area of Tennessee

Participants where at least 65 years old and living in the home for at least the 6 preceding

months

Interventions IG: education programme, key elements: training to use structured guidelines for man-

agement of behavioural symptoms:

1. For physicians who had 5 or more patients at the care home: 45- to 60-minute

visit by the study gerontopsychiatrist: key elements: risks and benefits of antipsychotic

medication, description of the educational activities for the care home staff

2. For care home staff: 5 to 6 one-hour in service programmes over a 1-week period.

Major points of the guideline were emphasised through use of role-play, case examples,

and problem-solving sessions. Delivery of a manual. 1 follow-up session after 4 weeks

after the programme was completed

3. If requested: an evening meeting for families to explain the programme

4. Four-hour consultation with the care home administrator, key elements:

supervision, quality control, relations with residents’ families

CG: usual care

Outcomes Proportion of days with antipsychotic drug (converted to standard equivalents of thior-

idazine) prescription/care home residence (mean days of use/100 days of residence)

Presence and severity of behavioural symptoms (Care Home Behavioral Problem Scale)

Notes Inclusion criteria: stable antipsychotic use: prevalence ≥ 20%

Care homes were grouped into 6 matched pairs by size and antipsychotic use, 1 home

per pair was randomly assigned to the IG

Lost to follow-up: IG: 105 out of 680 (15%), IG: 54 out of 631 (9%), reasons not

mentioned

Primary end point was ascertained by an independent research nurse, secondary end

points were not ascertained in a blinded manner

24Psychosocial interventions for reducing antipsychotic medication in care home residents (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Meador 1997 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not mentioned

Allocation concealment (selection bias) Unclear risk Not mentioned

No baseline imbalance between groups

All outcomes

Unclear risk Only few data were presented

No recruitment bias Low risk Participants were included before random alloca-

tion of clusters

Methods of analysis adequate for cluster

randomised trials

Unclear risk Care homes reported as unit of analysis with no

further information

No loss of cluster bias Low risk

Outcome assessors blinded to treatment al-

location

Unclear risk An independent research nurse ascertained daily

drug use

Schmidt 1998

Methods Cluster-randomised controlled trial

Participants Country: Sweden

36 care homes selected in 3 steps: 1) National Cooperation of Swedish Pharmacies is

divided in 36 areas, 18 of these randomly selected. 2) Each regional pharmacy director

selected 2 similar facilities. 3) 1 of each pair was randomly assigned to receive the inter-

vention

All permanent residents in each participating care home except 2 larger homes in the

IG, with only a sample of wards included

Interventions IG: multidisciplinary team meetings, key element: to improve communication about

drug use

1. For physicians: no special training, education, or incentives; participation in

multidisciplinary team meetings led by pharmacist once a month

2. For care home staff, selected by head nurse: no special training, education, or

incentives; participation in multidisciplinary team meetings led by pharmacist once a

month

3. Responsible pharmacists in the intervention homes received 2 training sessions

before initiating team meetings and 3 sessions during the programme. Content:

medication in elderly, gerontology, communication skills, methods of networking.

Function of pharmacist: contact with care home physician and nursing personnel,

organising and participation in multidisciplinary team meetings once a month

Content of meetings: discussion about medication of individual residents
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Schmidt 1998 (Continued)

CG: usual care. In 1994, new treatment guidelines were distributed to all physicians in

Sweden by the SMPA (SMPA 1995). The guidelines basically recommended minimal

use of antipsychotic medication, certain benzodiazepines, and tricyclic antidepressants

Outcomes Number of residents with antipsychotic prescription, prescription of subgroups of psy-

chotropic drugs, psychotropic prescription, polymedicine or therapeutic duplication.

Proportions of residents with non-recommended and acceptable drug prescription (fol-

lowing the SMPA guidelines (SMPA 1995)) of antipsychotic medication, hypnotics,

anxiolytics, antidepressants

Notes Experimental homes were smaller than control homes (IG: 626 residents in 15 homes,

CG: 1228 residents in 18 homes; mean: 51 beds in IG vs. 80 beds in CG; P < 0.05)

Lost to follow-up: 3 out of 18 homes in IG became ineligible because of employing a

geriatric specialist, being unable to provide required data, or not employing a pharmacist.

IG: 64 out of 626 residents (10%), CG: 15 more than baseline (1%), reasons not

mentioned

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk

Allocation concealment (selection bias) Unclear risk Not mentioned

No baseline imbalance between groups

All outcomes

Unclear risk Despite randomisation ratio of participants 1:2

between groups

No recruitment bias Unclear risk All residents were included, but in 2 larger care

homes only a sample of wards were included, with

no further information on the selection process

Methods of analysis adequate for cluster

randomised trials

High risk Unit of analysis individual residents weighted “in

proportion to the size of the nursing home”

No loss of cluster bias High risk 3 IG clusters lost after randomisation

Outcome assessors blinded to treatment al-

location

High risk

CG: control group; IG: intervention group; SMPA: Swedish Medical Product Agency.
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Crotty 2004 Primary outcome was not reduction of antipsychotic medication; intervention did not address the primary end

point

Furniss 2000 Primary outcome was not reduction of antipsychotic medication; intervention was not a psychosocial intervention

according to defined inclusion criteria

Hagen 2005 Not an RCT

Matteson 1997 Not an RCT; primary outcome was not reduction of antipsychotic medication

Nobili 2008 Not an RCT; primary outcome was not reduction of antipsychotic medication

Ray 1987 Not an RCT

Ray 1993 No an RCT, participants did not correspond with defined inclusion criteria

Roberts 2001 Primary outcome was not reduction of antipsychotic medication

Rovner 1996 Primary outcome was not reduction of antipsychotic medication

Schmidt 2000 Follow-up results of Schmidt 1998 after 3 years. Owing to important re-organisation in nursing homes, populations

and nursing homes were not comparable. For example traditional nursing home facilities were converted into other

types of facilities, such as special group living units for mentally ill people. This applied to 25 out of 38 care homes

that also resulted in a reduction of about 500 beds compared to the originally study

Siegler 1997 Primary outcome was not reduction of antipsychotic medication; study was not a primary study analysis

Svarstad 2001 Not an RCT; intervention was not a psychosocial intervention according to defined inclusion criteria

Toseland 1997 Primary outcome was not reduction of antipsychotic medication; intervention did not address the primary end

point

Weiner 2002 Not an RCT; primary outcome was not reduction of antipsychotic medication; intervention did not address the

primary end point

Westbury 2010 Not an RCT

RCT: randomised controlled trial.
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Characteristics of ongoing studies [ordered by study ID]

Ballard 2012

Trial name or title NIHR WHELD

Methods Cluster randomised controlled trial

Participants Care home residents

Interventions (1) Person-centred care, (2) antipsychotic review, (3) “social interaction intervention” and “pleasant activities”

Outcomes (1) Antipsychotic medication, (2) agitation

Starting date 3 May 2011

Contact information Prof. Clive Ballard, Professor of Age Related Diseases, The Strand, London WC2 2LS, UK

Notes -

A D D I T I O N A L T A B L E S

Table 1. Components of the complex interventions

Edu-

cation pro-

gramme/

nursing staff

Edu-

cation pro-

gramme/

physicians

Edu-

cation pro-

gramme/

pharmacists

Edu-

cation pro-

gramme/

trainers,

other target

groups

Consulta-

tion

Informa-

tion

Multidisci-

plinary

team meet-

ings

Medication

review

Avorn 1992
√ √

- - - - - -

Fossey 2006
√

- -
√

- - - (
√

)∗

Meador

1997

√ √
- -

√ √
- -

Schmidt

1998

- -
√

- - -
√

-

∗ In both intervention and control groups.
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Table 2. Outcomes for each included study

An-

tipsy-

chotic

medi-

cation

Type,

dose,

num-

ber

of an-

tipsy-

chotic

medi-

cation

An-

tipsy-

chotic

medi-

cation

ad-

minis-

tered

as

needed

Psy-

chotropic

medi-

cation

Ben-

zodi-

azepines

An-

tide-

pres-

sants

Hyp-

notics

Anxi-

olytics

Cogni-

tive

status

BPSD Phys-

ical re-

straints

Costs Adverse

effects

Avorn

1992

√ √
-

√ √ √ √
-

√ √
- -

√

Fossey

2006

√ √
-

√
- - - - -

√
- -

√

Meador

1997

√ √
- -

√ √
- - -

√
- - -

Schmidt

1998

√
-

√ √
-

√ √ √
- - - - -

A P P E N D I C E S

Appendix 1. Search: August 2010

Source Search strategy Hits

MEDLINE In-process and other non-in-

dexed citations and MEDLINE 1950 to

present (Ovid SP)

1. antipsychotic*.mp.

2. neuroleptic*.mp.

3. risperidone.mp.

4. olanzapine.mp.

5. haloperidol.mp.

6. prothipendyl.mp.

7. methotrimeprazine.mp.

8. clopenthixol.mp.

9. flupenthixol.mp.

10. clothiapine.mp.

11. methylperon.mp.

148
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(Continued)

12. droperidol.mp.

13. pipamperone.mp.

14. benperidol.mp.

15. bromperidol.mp.

16. fluspirilene.mp.

17. pimozide.mp.

18. penfluridol.mp.

19. sulpiride.mp.

20. veralipride.mp.

21. levosulpiride.mp.

22. sultopride.mp.

23. aripiprazole.mp.

24. clozapine.mp.

25. quetiapine.mp.

26. thioridazine.mp.

27. phenothiazine.mp.

28. butyrophenone.mp.

29. Risperidone/

30. Haloperidol/

31. Methotrimeprazine/

32. Clopenthixol/

33. Flupenthixol/

34. Benperidol/

35. Fluspirilene/

36. Pimozide/

37. Penfluridol/

38. Sulpiride/

39. Clozapine/

40. Thioridazine/

41. Phenothiazines/

42. Butyrophenones/

43. Antipsychotic Agents/

44. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9

or 10 or 11 or 12 or 13 or 14 or 15 or 16

or 17 or 18 or 19 or 20 or 21 or 22 or 23

or 24 or 25 or 26 or 27 or 28 or 29 or 30

or 31 or 32 or 33 or 34 or 35 or 36 or 37

or 38 or 39 or 40 or 41 or 42 or 43

45. Geriatric Nursing/

46. Residential Facilities/

47. Nursing Homes/

48. “geriatric nursing”.mp.

49. “residential facilit*”.mp.

50. “nursing home*”.mp.

51. “care home*”.mp.

52. “geriatric care”.mp.

53. 45 or 46 or 47 or 48 or 49 or 50 or 51

or 52
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(Continued)

54. discontinu*.mp.

55. cessation.mp.

56. reduc*.mp.

57. taper*.mp.

58. stop*.mp.

59. ceas*.mp.

60. 54 or 55 or 56 or 57 or 58 or 59

61. (discontinu* or cessation or reduc* or

taper* or stop* or ceas*).mp. adj4 ((antipsy-

chotic* or neuroleptic* or risperidone or

olanzapine or haloperidol or prothipendyl

or methotrimeprazine or clopenthixol or

flupenthixol or clothiapine or methylperon

or droperidol or pipamperone or ben-

peridol or bromperidol or fluspirilene or

pimozide or penfluridol or sulpiride or

veralipride or levosulpiride or sultopride

or aripiprazole or clozapine or quetiap-

ine or thioridazine or phenothiazine or

butyrophenone).mp. or Risperidone/ or

Haloperidol/ or Methotrimeprazine/ or

Clopenthixol/ or Flupenthixol/ or Benperi-

dol/ or Fluspirilene/ or Pimozide/ or Pen-

fluridol/ or Sulpiride/ or Clozapine/ or

Thioridazine/ or Phenothiazines/ or Buty-

rophenones/ or Antipsychotic Agents/)

62. 53 and 61

63. randomized controlled trial.pt.

64. controlled clinical trial.pt.

65. randomized.ab.

66. placebo.ab.

67. drug therapy.fs.

68. randomly.ab.

69. trial.ab.

70. groups.ab.

71. 63 or 64 or 65 or 66 or 67 or 68 or 69

or 70

72. 62 and 71

73. 44 and 60 and 71

74. 73 and 53

75. 62 or 74

EMBASE (Ovid SP)

1980 to 2010 week 30

1. (antipsychotic* or “anti-psychotic*”).ti,

ab.

2. neuroleptic*.mp.

3. risperidone.mp.

4. olanzapine.mp.

5. haloperidol.mp.

6. prothipendyl.mp.

7. methotrimeprazine.mp.

117

31Psychosocial interventions for reducing antipsychotic medication in care home residents (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

8. clopenthixol.mp.

9. flupenthixol.mp.

10. clothiapine.mp.

11. methylperon.mp.

12. droperidol.mp.

13. pipamperone.mp.

14. benperidol.mp.

15. bromperidol.mp.

16. fluspirilene.mp.

17. pimozide.mp.

18. penfluridol.mp.

19. sulpiride.mp.

20. veralipride.mp.

21. levosulpiride.mp.

22. sultopride.mp.

23. aripiprazole.mp.

24. clozapine.mp.

25. quetiapine.mp.

26. thioridazine.mp.

27. phenothiazine.mp.

28. butyrophenone.mp.

29. neuroleptic agent/ or ATYPICAL AN-

TIPSYCHOTIC AGENT/

30. olanzapine/ or chlorpromazine/ or

clozapine/ or risperidone/ or quetiapine/ or

fluphenazine/ or haloperidol/

31. or/1-30

32. nursing home/

33. geriatric nursing/

34. psychogeriatric nursing/

35. residential home/

36. “geriatric nursing”.mp.

37. “residential facilit*”.mp.

38. “nursing home*”.mp.

39. “care home*”.mp.

40. “geriatric care”.mp.

41. “convalescence home*”.mp.

42. or/32-41

43. discontinu*.mp.

44. cessation.mp.

45. reduc*.mp.

46. taper*.mp.

47. stop*.mp.

48. ceas*.mp.

49. withdraw*.mp.

50. or/43-49

51. randomized controlled trial/

52. controlled clinical trial/
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(Continued)

53. random*.ti,ab.

54. placebo.ab.

55. trial.ab.

56. groups.ab.

57. “control group*”.ab.

58. or/51-57

59. 31 and 42 and 50 and 58

PSYCINFO (Ovid SP)

1806 to July week 4 2010

1. antipsychotic*.mp.

2. neuroleptic*.mp.

3. risperidone.mp.

4. olanzapine.mp.

5. haloperidol.mp.

6. prothipendyl.mp.

7. methotrimeprazine.mp.

8. clopenthixol.mp.

9. flupenthixol.mp.

10. clothiapine.mp.

11. methylperon.mp.

12. droperidol.mp.

13. pipamperone.mp.

14. benperidol.mp.

15. bromperidol.mp.

16. fluspirilene.mp.

17. pimozide.mp.

18. penfluridol.mp.

19. sulpiride.mp.

20. veralipride.mp.

21. levosulpiride.mp.

22. sultopride.mp.

23. aripiprazole.mp.

24. clozapine.mp.

25. quetiapine.mp.

26. thioridazine.mp.

27. phenothiazine.mp.

28. butyrophenone.mp.

29. exp Neuroleptic Drugs/ or exp Cloza-

pine/

30. Risperidone/

31. Olanzapine/

32. Haloperidol/

33. or/1-32

34. Neuroleptic Drugs/

35. 33 or 34

36. exp nursing homes/

37. exp Residential Care Institutions/

38. “geriatric nursing”.mp.

39. “residential facilit*”.mp.

40. “nursing home*”.mp.

56
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(Continued)

41. “care home*”.mp.

42. “geriatric care”.mp.

43. “convalescence home*”.mp.

44. institutionali?ed.ti,ab.

45. or/36-44

46. discontinu*.mp.

47. cessation.mp.

48. reduc*.mp.

49. taper*.mp.

50. stop*.mp.

51. ceas*.mp.

52. withdraw*.mp.

53. or/46-52

54. exp Clinical Trials/

55. random*.ti,ab.

56. trial.ab.

57. groups.ab.

58. “control group”.ab.

59. or/54-58

60. 35 and 45 and 53 and 59

CINAHL (EBSCOhost) S1 (MH “Antipsychotic Agents”)

S2 TX neuroleptic*

S3 TX risperidone

S4 TX olanzapine

S5 TX haloperidol

S6 TX prothipendyl

S7 TX methotrimeprazine

S8 TX clopenthixol

S9 TX flupenthixol

S10 TX flupenthixol

S11 TX methylperon

S12 TX droperidol

S13 TX pipamperone

S14 TX benperidol

S15 TX bromperidol

S16 TX fluspirilene

S17 TX pimozide

S18 TX penfluridol

S19 TX sulpiride

S20 TX veralipride

S21 TX levosulpiride

S22 TX sultopride

S23 TX aripiprazole

S24 TX clozapine

S25 TX quetiapine

S26 TX thioridazine

S27 TX phenothiazine

S28 TX butyrophenone

98
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(Continued)

S29 S1 or S2 or S3 or S4 or S5 or S6 or S7

or S8 or S9 or S10 or S11 or S12 or S13 or

S14 or S15 or S16 or S17 or S18 or S19 or

S20 or S21 or S22 or S23 or S24 or S25 or

S26 or S27 or S28

S30 (MH “Gerontologic Nursing”)

S31 (MH “Residential Facilities”)

S32 (MH “Nursing Homes+”) or (MH

“Nursing Home Patients”)

S33 TX “care home*”

S34 TX “nursing home*”

S35 TX “geriatric care”

S36 TX “geriatric nursing”

S37 TX “residential facilit*”

S38 TX “convalescence home*”

S39 TX institutionalized OR institution-

alised

S40 S30 or S31 or S32 or S33 or S34 or

S35 or S36 or S37 or S38 or S39

S41 TX discontinu*

S42 TX cessation

S43 TX reduc*

S44 TX taper*

S45 TX stop*

S46 TX ceas*

S47 TX withdraw*

S48 S41 or S42 or S43 or S44 or S45 or

S46 or S47

S49 S29 and S40 and S48

Web of Science with Conference Proceed-

ings 1945 to present) (ISI Web of Knowl-

edge)

Topic=(discontinu* OR cessation OR re-

duc* OR taper* OR stop* OR ceas* OR

withdraw*) AND Topic=(antipsychotic*

OR neuroleptic* OR risperidone OR olan-

zapine OR haloperidol OR prothipendyl

OR methotrimeprazine OR clopenthixol

OR flupenthixol OR clothiapine OR

methylperon OR droperidol OR pipam-

perone OR benperidol OR bromperidol

OR fluspirilene OR pimozide OR penfluri-

dol OR sulpiride OR veralipride OR lev-

osulpiride OR sultopride OR aripiprazole

OR clozapine OR quetiapine OR thiori-

dazine OR phenothiazine OR butyrophe-

none) AND Topic=(random* OR trial*

OR “control* study” OR “control group*”

OR placebo OR “single-blind*” OR “dou-

ble-blind*”) AND Topic=(dementia OR

alzheimer* OR BPSD)

322
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(Continued)

Timespan=All Years

LILACS (BIREME) redução OR reduza OR interrompa OR re-

tire OR batente OR discontinu$ OR ces-

sation OR reduc$ OR taper$ OR stop$

OR ceas$ OR withdraw$ [Words] and an-

tipsychotic$ OR neuroleptic$ OR risperi-

done OR olanzapine OR haloperidol OR

prothipendyl OR methotrimeprazine OR

clopenthixol OR flupenthixol OR cloth-

iapine OR methylperon OR droperidol

OR pipamperone OR benperidol OR

bromperidol OR fluspirilene OR pimozide

OR penfluridol OR sulpiride OR ver-

alipride OR levosulpiride OR sultopride

OR aripiprazole OR clozapine OR queti-

apine OR thioridazine OR phenothiazine

OR butyrophenone [Words]

107

ALOIS (www.medicine.ox.ac.uk/alois) Advanced search: [Study aim: Treatment

Dementia] AND [Study Design: RCT]

AND [Intervention Type: Non-pharmaco-

logical]

423

CENTRAL (The Cochrane Library) #1 MeSH descriptor Antipsychotic Agents

explode all trees

#2 antipsychotic*

#3 neuroleptic*

#4 risperidone

#5 olanzapine

#6 haloperidol

#7 prothipendyl

#8 methotrimeprazine

#9 clopenthixol

#10 flupenthixol

#11 clothiapine

#12 methylperon

#13 droperidol

#14 pipamperone

#15 benperidol

#16 bromperidol

#17 fluspirilene

#18 pimozide

#19 penfluridol

#20 sulpiride

#21 veralipride

#22 levosulpiride

#23 sultopride

#24 aripiprazole

172
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(Continued)

#25 clozapine

#26 quetiapine

#27 thioridazine

#28 phenothiazine

#29 butyrophenone

#30 (#1 OR #2 OR #3 OR #4 OR #5 OR

#6 OR #7 OR #8 OR #9 OR #10 OR #11

OR #12 OR #13 OR #14 OR #15 OR #

16 OR #17 OR #18 OR #19 OR #20 OR

#21 OR #22 OR #23 OR #24 OR #25 OR

#26 OR #27 OR #28 OR #29)

#31 discontinu*

#32 cessation

#33 reduc*

#34 taper*

#35 stop*

#36 ceas*

#37 withdraw*

#38 (#31 OR #32 OR #33 OR #34 OR #

35 OR #36 OR #37)

#39 (#30 AND #38)

#40 MeSH descriptor Geriatric Nursing

explode all trees

#41 MeSH descriptor Residential Facilities

explode all trees

#42 MeSH descriptor Nursing Homes ex-

plode all trees

#43 “geriatric nursing”

#44 “residential facilit*”

#45 “nursing home*”

#46 “care home*”

#47 “geriatric care”

#48 dement* OR alzheimer*

#49 bpsd

#50 (#40 OR #41 OR #42 OR #43 OR #

44 OR #45 OR #46 OR #47 OR #48 OR

#49)

#51 (#39 AND #50)

Clinicaltrials.gov (reduce OR reduction OR stop OR with-

draw OR cease OR cessation OR ta-

per) AND (antipsychotic OR neuroleptic)

AND (elderly OR dementia OR alzheimer

OR alzheimers OR lewy)

36

Total 1496

Total after de-dupe and first-assess 148
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Appendix 2. Items for quality assessment of included studies

Item Avorn 1992 Fossey 1997 Meador 2006 Schmidt 1998

METHOD

Allocation sequence ade-

quately generated

Unclear Yes Unclear Yes*

Allocation adequately

concealed

Unclear Yes Unclear Unclear

No evidence for cluster

imbalance

Unclear Yes Yes No

Clusters lost to follow-

up

No No No Yes

Participants identified

before randomisation

Yes Yes Yes Unclear

If no: no evidence for bi-

ased selection of partici-

pants

- - - Unclear

PARTICIPANTS

Inclusion/

exclusion criteria for par-

ticipants clearly defined

No Yes Yes No

Inclusion/exclusion cri-

teria for clusters clearly

defined

Yes Yes Yes Yes

Sample size calculation Unclear Yes Unclear No*

Adequate sample size

calculation using meth-

ods for cluster randomi-

sation

Unclear Yes Unclear No*

No relevant dif-

ferences between groups

after randomisation

Unclear Yes Unclear Unclear

Loss to follow-up less 5%

of participants

No Unclear Unclear Unclear
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(Continued)

Were incomplete data

adequately explained

No Yes No No

INTERVENTIONS

All groups

treated equally, except of

intervention or control

Yes Yes Yes Yes

OUTCOMES

Primary outcome clearly

stated?

Unclear Yes Yes Unclear

Method of primary out-

come assessment ade-

quate

Yes Yes Yes Yes

Outcome as-

sessors blinded to group

allocation

Yes Yes Unclear No*

Data collection started

immediately after ran-

domisation

Unclear No* Unclear No*

RESULTS

Intention-to-treat analy-

sis

No Yes Unclear No*

Complete reporting of

outcome (as scheduled)

No Yes No Yes

Methods of analysis ad-

equate for cluster-ran-

domised trials

Unclear Yes Unclear

Coefficient of intra-clus-

ter correlation reported

No Yes No No

MISCELLANEOUS

No evidence for inter-

pretation bias

Unclear Yes Yes Unclear

Conflicts of interest

mentioned

No Yes No No
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(Continued)

Requests to authors re-

quired

Yes Yes Yes Yes

* Items marked with an asterisk have been answered by the study authors following personal request.

Appendix 3. Search results

Source Date range searched Records retrieved

MEDLINE (Ovid SP) Searched 19 December 2011 169

EMBASE (Ovid SP) Searched 19 December 2011 147

PSYCINFO (Ovid SP) Searched 19 December 2011 63

CINAHL (EBSCOhost) Searched 19 December 2011 121

Web of Science with Conference Proceed-

ings

(ISI Web of Knowledge)

Searched 19 December 2011 377

LILACS (BIREME) Searched 19 December 2011 120

ALOIS

www.medicine.ox.ac.uk/alois

Searched 19 December 2011 504

CENTRAL

The Cochrane Library

Searched 19 December 2011 184

Clinicaltrials.gov

www.clinicaltrials.gov

Searched 19 December 2011 91

PsycBITE Searched 19 December 2011 22

TOTAL including duplicates 1798

TOTAL after rejecting duplications and

title screening

161
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Medical Subject Headings (MeSH)
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Topic
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